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Oligonucleotide Sequences Table S1 . Names (1) . All samples contained 4 µM of DNA in aqueous buffer (200 mM of Na 2 HPO 4 , 100 mM of citric acid and 100 mM NaNO 3 (pH = 7.35)). For duplex sequences see Table S1 , SI. [a] The complementary strand contained a T opposite X. Samples contained 5 µM of DNA in aqueous buffer (200 mM Na 2 HPO 4 , 100 mM citric acid and 100 mM NaNO 3 ) at pH = 7.35 (1). 
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Association and Dissociation
Association of Hg
II to a C-T mismatch-containing duplex DNA can be expressed as a bimolecular reaction (eq 1). Given that Hg II is used in excess, and the dissociation from DMA T-Hg II -C is slower than association to DMA T-C mismatches, the back-reaction k off is neglected. The association reaction can thereby be written as (eq 2) and approximated to by (eq 3). Rate of association (r) in s 
S10
Dissociation of DMA T-Hg II -C can be expressed as eq 5. Given the large excess of unlabeled unmodified DNA containing two C-T mismatches, the back-reaction can be neglected. Hg II dissociation from DMA T-Hg II -C can thereby be expressed as a function of time where the increase in fluorescence (f) is plotted against time (t). The half-life (t 1/2 ) can be determined by fitting the curve with a monoexponential equation (eq 6) and the rate constant of dissociation can be determined by eq 7.
-Hg -T -T + Hg C-Hg II -T base pair formation can be described by (eq 8). The equilibrium binding affinity (K d ) can be expressed by (eq 9). At the half-maximal effective concentration (EC 50 ) (eq 9) can be simplified to (eq 10). ) and fit to a monoexponential equation (eq 11), or alternatively, if decrease in DNA fluorescence (f ) exhibits a biphasic quenching, the data is fit to a biphasic curve (eq 12), where Fr 1 and Fr 2 is the fractional contribution. From this the EC 50 was obtained, from which the dissociation constant (K d ) was calculated (eq 10).
= e All samples contained 25 nM duplex DNA in aqueous buffer (200 mM of Na 2 HPO 4 , 100 mM of citric acid and 100 mM NaNO 3 (pH = 7.35)) and were incubated at the indicated temperature with Hg(ClO 4 ) 2 for 30 min prior to measuring. 
